Basal plasma growth hormone levels in man: new evidence for rhythmicity of growth hormone secretion.
Circulating GH levels in man fluctuate widely due to pulsatile GH secretion by the pituitary gland. During much of the time, plasma GH is undetectable by current assays. This is punctuated by occasional secretory episodes, resulting in plasma GH peaks of varying height. The principal diurnal secretory event for GH is that associated with early slow wave sleep, but little is known about the prevailing level and dynamics of GH during the day. We used a new ultrasensitive immunoradiometric assay for GH (Boots-Celltech IRMA; limit of detection, 20 ng/L) to measure plasma GH in the previously undetectable range and to assess its diurnal pattern. Plasma GH was measured every 20 min over a 24-h period in 12 normal subjects (6 men and 6 women, aged 20-47 yr) under physiological conditions. Time series analysis of plasma GH patterns was performed by the Cluster algorithm, autocorrelation, and spectral analysis. Plasma GH, as measured by IRMA, was detectable at all time points and ranged from 40-19,695 ng/L. Dynamic fluctuations occurred within and above the previously undetectable range, with amplitudes varying over 3 orders of magnitude. Women had significantly higher overall GH levels, higher peak amplitudes, and higher valley levels/nadirs than men. GH pulses occurred with an average frequency of about 13/day in both sexes, with a dominant, but not strictly periodic, 2-h rhythmicity. We conclude that in man pulsatile GH secretion occurs throughout the day, and that it is oscillatory rather than episodic. This neurosecretory pattern has eluded recognition heretofore because of the lack of assay sensitivity. Women of reproductive age have higher pulse amplitudes and a higher baseline but equal pulse frequency compared to men. Previous estimates of integrated GH concentrations and GH production rates were too high by a factor of 2 due to overestimation of GH levels in the undetectable range.